INTRODUCTION
The Stomatognathic System (SS) is composed of bones, muscles, joints, teeth, lips, tongue, cheeks, glands, arteries, veins, and nerves, which perform the functions of sucking, chewing, swallowing, speech and breathing. Such structures are not individually specialized in a particular function, i.e., they act together, so that any specific anatomic or functional modification can lead to imbalances and several types of alterations (1, 2) .
According to the guidelines of Allergic Rhinitis and Its Impact on Asthma (ARIA) (3) , nasal and bronchial mucosa have many similarities. Through studies in several countries, the Project ARIA has consistently shown that asthma and rhinitis often coexist within the same patient. There are indications that the upper and lower airways are affected by a common inflammatory process that can be maintained and amplified by interconnected mechanisms.
Asthma can be classified as intermittent, mild persistent, moderate persistent or severe persistent. It is estimated that 60% of cases are intermittent or mild persistent, moderate are 25-30%, and 5-10% of them are severe (4) . To achieve and justify the relationship between the SS tasks and asthma through the concept of unified airway, some studies have emphasized the relationship between the SS and allergic rhinitis (AR). The triad of sneezing, nasal obstruction and itching are the most common components of AR (5, 6) . The consequences of nasal obstruction on orofacial structures have also been measured (7) (8) (9) . However, there are few studies that relate directly the SS and AR (10) .
The AR alters the functions of breathing, chewing and swallowing, and the higher nasal obstruction, the greater the functional changes in the SS (11) . The structural and functional alterations of the SS in asthma, even considering the concept of oneness of the airways, are little explored.
Studies have described the characteristics of the processes of chewing and swallowing in patients with nasal obstruction due to AR and asthma (12, 13) . Parents reported that due to difficulty breathing, children have fatigue in chewing and insufficient food intake (12) .
One study (13) characterized the patterns of facial anthropometry, identified the presence of facial asymmetry and related the prevalence of masticatory side with the presence of facial asymmetry in children with and without asthma. The authors selected 60 children between 6 and 10 years of age. Of these, 30 had moderate or severe persistent asthma and 30 had no asthma. Anthropometric facial and chewing variables were measured. The authors found no differences in measurements between the groups. Regarding the presence of facial asymmetry, it was observed that they occurred in both groups. The predominant chewing pattern in both groups was simultaneous bilateral, and when the facial asymmetry and masticatory pattern were related there were no significant associations.
Studying swallowing, some authors (14) emphasized the prevalence of involvement of the perioral muscles, with anterior projection of the tongue and head, noisy swallowing, interposition of lower lip and significant changes in resting posture of lips in allergic rhinitis and asthma.
In order to delineate the prevalence, severity and symptoms associated with asthma, studies were conducted with children and adolescents in some Brazilian cities (15) (16) (17) . In these, among other findings, it was highlighted the presence of speech disorders in children with asthma. This change has been poorly characterized. The authors reported that the speech was limiting the presence of wheezing, a finding confirmed by a statistically significant difference.
Given the above, the present study was to evaluate the oral functions of mastication, swallowing and speech in children with asthma and healthy children. To compose the experimental groups 27 children diagnosed with asthma were selected, who were subdivided according to severity levels proposed by the Allergic Rhinitis and Its Impact in Asthma (ARIA) (3) : Group I -intermittent or mild persistent asthma, and Group II -moderate persistent asthma or severe persistent.
METHODS

This is
The diagnosis of AR was performed as recommended by the ARIA (3) , intermittent or persistent according to duration and as mild or moderate-severe with respect to intensity. Depending on the predominant symptoms, patients with AR were divided into mild intermittent, moderate-severe intermittent, mild persistent, moderate persistent or severe.
We excluded subjects who had at least one of the following criteria: no consent of the child, parent or guardian to participate in the research, children physically or mentally disabled and/ or patients with neurological disease, who underwent speech therapy, with changes craniofacial morphology and occlusal; those exposed to orthodontic or otorhinolaryngology surgery, who had a history of oral habits such as thumb sucking, pacifier use, bottle and nail biting, over the age of three years, with concomitant AR framework, which intermittent character possessed moderate-severe and persistent, according to the classification of ARIA. The presence of any of these items could exert influence on the structural and functional patterns of the stomatognathic system, not allowing, therefore, reliable results for the characterization of this population.
After the diagnosis of asthma without AR or asthma with mild intermittent AR level, parents or guardians were asked about the inclusion and exclusion criteria. If there was positive response to any of the exclusion criteria, patients were automatically removed from the study.
The control group (Group III) consisted of 27 healthy individuals of both genders, also aged between 7 and 10 years, students enrolled at a state school. There was no difference in gender distribution for the studied groups. For the selection of children from Group III, the parents or guardians completed a brief questionnaire, containing exclusion criteria adopted for this study. The positive response to any of the criteria described above excluded the child from the research. Then, for the classification of AR according to the criteria mentioned by ARIA, parents were asked about the duration and symptoms of normal sleep, daily activities, sports and recreation activities at school and uncomfortable symptoms. After the selection of children from group III, the parents consented performing the evaluation, what happened at the school, through the Statement of Informed Consent (SIC).
We evaluated the functional aspects exercised directly (chewing, swallowing, and speech) and indirectly (respiration) by the stomatognathic system.
Adapted Orofacial Myofunctional Assessment Protocol
For the clinical assessment of oral functions of mastication, swallowing, speech, and the breathing mode the adapted Orofacial Myofunctional Assessment Protocol (18) was used. The adaptation consisted in the exclusion of the structural part, since this was not part of the study's objective.
Mastication
For evaluation of mastication the children were offered cheese bread, food of solid consistency. The masticatory function was evaluated by type, mode, and speed. The researcher who conducted the assessment for all children in the experimental groups was previously trained to perform the same procedures in healthy children.
We considered the masticatory type in relation to the position of grinding the food in the dental arches, with the following classification: -Adequate (bilateral alternate): when chewing was performed on both sides of the dental arches alternately. It is the expected standard and chewing. -Inadequate (unilateral): when chewing was performed only on one side of the dental arches. To determine the side on which chewing occurred, the researcher positioned the hand in the area of the masseter and watched the side where the food was being crushed (19) . To confirm this finding, it was requested that in some moments, during the grinding process, the child opened her mouth, so that the researcher visualize the position in which it was being crushed.
Chewing mode was classified according to the position of the lips during mastication, considering: -Adequate (with labial closure): when the lips remained sealed during mastication. -Inadequate (without labial closure): when the lips are not kept sealed during mastication. The mastication speed was classified as normal, increased or decreased. To evaluate the chewing rate a timer was used, measuring the time chewing the cheese bread. Then, the average was taken of the time spent, with the standard of normality having the average time of 10 seconds chewing 0.05 grams of food (cheese bread) before the swallowing (19) .
The chewing rate was classified as follows: -Adequate: when the time to complete chewing was equal to the average obtained in the previous study (19) .
-Increased, when the time to complete chewing was higher than the average obtained in the previous study (19) . -Reduced: when the time to complete chewing was lower than the average obtained in the previous study (19) .
Swallowing
For the evaluation of swallowing, water at room temperature and cheese bread were used. We evaluated possible occurrences: anterior projection of the tongue, moving his head back in order to facilitate the oral transit of food, stasis in the oral cavity after swallowing; exaggerated periorbicular contraction of the muscles of the lips, aiming at compensating the hypotonicity of other muscular chains; exaggerated contraction of the mentalis muscle in order to compensate for the hypotonicity of the lower lip; interposition of the lower lip.
From these parameters, swallowing was considered (19) : -Adequate: when patients do not present any of the above characteristics. -Inadequate: when the patients had one or more of the above characteristics.
Speech
For the evaluation of speech there were made tests of spontaneous speech, naming of phonetically balanced pictures, and count from 1 to 20 (18) . In these tests it was observed the presence or absence of articulatory inaccuracies, distortions, omissions and substitutions (20) . It is worth mentioning that it was considered as articulatory imprecision the laborious speech, such as distortion and the presence of anterior or lateral lisp.
The parameters used to classify speech as adequate or were altered: -Adequate: when the patient had no omissions, substitutions, distortions and/or inaccuracies of speech sounds. -Inadequate: when were observed any of the above changes.
Ethical aspects
The groups were composed of individuals considered vulnerable because they have no maturity and knowledge to discern any risks inherent to the study. Children were included only after signing the Statement of Informed Consent (SIC) by the responsible. Thus, the participation was consensual and dissemination of research and its results is in accordance with values, standard deviation, minimum, maximum and median.
To compare categorical variables between groups we used the chi-square or Fisher exact test (for expected values less than 5). To compare numerical variables between the three groups we used the Kruskal-Wallis test due to absence of normal distribution of variables. The level of significance for statistical tests was 5% or 0.05.
RESULTS
We evaluated the stomatognathic system regarding oral functions of mastication, swallowing and speech.
In evaluating the masticatory process, differences were found between the three groups in the position in which it was crushed in the dental arches and the speed of the masticatory process ( Table 1) .
The variables that define the quality of swallowing of the cheese bread were analyzed. In the categories "anterior projection of the tongue", "food stasis in the oral cavity", "periorbicular muscle contraction" and "contraction of the mentalis muscle," there was no difference between the groups. The variables "moving head" and "bringing the lower lip" showed no difference (Table 2) .
In swallowing water, we analyzed the variables "previous projection of tongue," "moving head", "periorbicular muscle contraction", "contraction of the mentalis muscle", "interposition of the lower lip". There were differences in all variables, subject to the variable "head movement", which showed a homogeneous sample among the three groups, i.e., presented no difference between them (Table 3) .
To analyze the speech quality of the participants, we verified the presence of omissions, substitutions, distortions, and inaccuracies during spontaneous speech, naming and repetition of given words. The variable "distortions" stood out as prevalent in Group I. No differences were found in relation to other variables (Table 4) .
DISCUSSION
The direct consequences of asthma in the structures and functions of the stomatognathic system are still poorly explored and studied (10) . Few empirical studies were found with regard to this relationship.
Chewing versus asthma
Analyzing the results of the evaluation, it was observed that the variables "position in which it was crushed in the dental arches", "labial seal", and "speed" that characterize mastication as appropriate or as amended, were considered. The results showed that in all variables except "labial seal", differences were observed, with worse results in the experimental groups (Groups I and II) when they were compared to the control group (Group III). Some authors (13) underwent clinical assessment of chewing in children and adolescents with asthma and found no differences in the control group. Our findings were different from the results of the aforementioned study, demonstrating that there was a difference in chewing pattern of asthmatic children and healthy children.
There was predominance of changes in masticatory group of children with mild asthma when they were compared to a moderate or severe. Since we would expect exactly the opposite finding, further studies are needed to verify the relationship of asthma severity with changes in mastication. It should be noted that the presence of AR was statistically similar between the two groups.
Swallowing versus asthma
In the first evaluation of swallowing with cheese bread, it was observed that the "previous projection of language", "food stasis in the oral cavity", "periorbicular muscle contraction" and "contraction of the mentalis muscle" distinguished themselves by demonstrating differences between groups I and II compared to group III. These findings corroborate a previous study (14) , who highlighted the involvement of the perioral muscles, with anterior projection of the tongue, noisy swallowing and significant changes in resting posture of lips during the swallowing in patients with asthma.
Two variables, "moving head" and "interposition of the lower lip" had no difference. In the work mentioned above (14) the same variables were described as part of swallowing process in patients with asthma.
The second evaluation of swallowing, using water, it was observed that the "projection of earlier language", "food stasis in the oral cavity", "muscle contraction periorbicular", "contraction of the mentalis muscle" and "lip interposition" showed differences between Groups I and II when they were compared to Group III. This result matched the data from previously cited work (14) . Only the item "head movement" had no difference between groups.
Consistent with the results of chewing, swallowing also showed a higher percentage of changes in patients with lighter asthma. It should be noted that the presence of AR was statistically similar in the two groups.
Speech versus asthma
The literature adds little when it comes to the intersection between asthma and speech. In localized studies, speech is characterized as appropriate or modified without the mention of specific clinical assessment and specialized in their methods (15) (16) (17) . In Brazilian studies (15) (16) (17) that aimed to characterize the prevalence, severity, and symptoms associated with asthma in children and adolescents, among other findings it was highlighted the presence of alterations in the speech of children with asthma. This alteration has been not been largely characterized. Thus, by describing changes in the speech of patients with asthma, the aforementioned studies and the present work have similarities. However, how the change was classified (by limiting wheeze), suggests that this report has only considered the inter-crisis period (asthma exacerbations), not having a permanent basis. In contrast, in the present study the classification of speech as altered was not limited to crisis periods, assuming then the permanent character. We observed the presence of distortions in patients with mild asthma (71.43%), with difference from the more severe asthmatic group and the group of healthy children.
The same phenomenon already described and discussed in the processes of chewing and swallowing was elucidated in the evaluation of speech. The increase in the level of asthma severity did not increase the occurrence of speech disorders. Therefore the group consisting of mild asthma had abnormal speech, with phonetic origin, characterized by the presence of distortion in the production of sounds. This fact was evidenced by the significant difference when comparing the speak profiles of this group with those of healthy children and patients with severe asthma.
CONCLUSION
From the findings of this study, we conclude that children with asthma have alterations in the process of chewing, swallowing and speech, regardless of the level of disease severity. The results suggest that asthma determines changes in oral functions regardless of the presence of allergic rhinitis.
